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Information and Content Exchange Document Type Definitions to Support Content 

Distribution 

FIELD OF THE INVENTION : 
5 The present invention relates to the field of content distribution. More particularly, the 

present invention relates to the field of Information and Content Exchange (ICE) document type 
definitions (DTDs) to support content distribution. 

BACKGROUND OF THE INVENTION : 

10 Reusing and redistributing information and content from one web site to another is an ad 

hoc and expensive process. The Information and Content Exchange (ICE) protocol was 
developed to manage and automate the establishment of syndication relationships, data transfer, 
and results analysis. When combined with an industry specific vocabulary, ICE provides a 
solution for syndicating any type of information between providers and their subscribers. The 

15 provider of content, or information, is referred to as a syndicator. The syndicator uses ICE to 
send information and content to the subscriber. The subscriber uses ICE to obtain information 
and content from the syndicator. A subscription is an agreement to deliver a package sequence 
from the syndicator to the subscriber. There may be many independent subscriptions between a 
syndicator and a subscriber. 

20 ICE is an application of the Extensible Mark-up Language ( XML). Basic concepts in 

ICE are represented using the element/attribute mark-up model of XML. The ICE protocol works 
in conjunction with XML document type definitions (DTDs). A DTD describes the contents of a 
document. The ICE protocol covers four general types of operations: subscription establishment 
and management, data delivery, event logs, and miscellaneous. From the ICE perspective, a 

25 relationship between a syndicator and a subscriber starts off with some form of subscription 
establishment. In ICE, the subscriber typically begins by obtaining a catalog of possible 
subscriptions (subscription offers) from the syndicator. The subscriber then subscribes to 
particular subscriptions, possibly engaging in protocol parameter negotiation to arrive at mutually 
agreeable delivery methods and schedules. 

30 The relationship then moves on to the steady state, where the primary messages being 

exchanged center on data delivery. ICE uses a package concept as a container mechanism for 
generic data items. ICE defines a sequenced package model allowing a syndicator to support 
both incremental and full update models. ICE also defines push and pull data transfer models. 
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Managing exceptional conditions and being able to diagnose problems is an important 
part of syndication management. Accordingly, ICE defines a mechanism by which event logs 
can be automatically exchanged between the subscriber and the syndicator. 

Finally, ICE provides a number of mechanisms for supporting miscellaneous operations, 
5 such as the ability to renegotiate protocol parameters in an established relationship, the ability to 
send unsolicited ad-hoc notifications (e.g., textual messages) between systems (presumably 
ultimately targeted at administrators), the ability to query and ascertain the state of the 
relationship, etc. 

The ICE protocol is a request/reply protocol that allows for fully symmetric 
10 implementations, where both the syndicator and subscriber can initiate requests. The ICE 
protocol also allows for a minimal subscriber implementation where only the subscriber can 
initiate requests 

ICE uses payload exchange as its fundamental protocol model, where a payload is 
typically defined as a single instance of an XML document formatted according to the ICE 

1 5 protocol definition. Payloads can contain requests, responses or unsolicited messages. The 
unsolicited messages are used to support minimal subscriber implementations. A request is a 
message asking for the performance of an operation, and a payload is used to transmit the 
request. For example, when a subscriber wishes to initiate a relationship by obtaining a catalog 
from a syndicator, the subscriber sends the syndicator a payload containing a "get catalog" 

20 request. Similarly, a response is a message containing the results of an operation and a payload is 
also used to transmit responses. 

SUMMARY OF THE INVENTION : 

The present invention includes extensions to a communications protocol to manage the 

25 exchange of data content and related metadata according to a hierarchical data content structure. 
Preferably, the communications protocol is the ICE protocol, and the extensions include ICE 
DTD extensions. Data content is preferably offered according to a subscription service provided 
by a first network device. The first network device is preferably a content server. The data 
content is organized, and thereby distributed, according to the hierarchical data content structure 

30 defined by the ICE DTD extensions. The hierarchical data content structure provides a means for 
organizing the data content, preferably by subject-matter. The hierarchical data content structure 
preferably includes a plurality of channels, and each channel is segmented into one or more 
content sub-channels. Each individual data content item is associated with at least one of the 



-2- 



PATENT 
SONY-26000 

content sub-channels and corresponding channel. The individual data content item is associated 
with a particular channel, and content sub-channel, according to the subject matter of the 
individual data content item and the subject-matter of the channel, and content sub-channel. In 
this manner, a content sub-channel with a specific subject-matter is configured and an individual 
5 data content item corresponding to the specific subject-matter is associated with the content sub- 
channel. 

In one aspect of the present invention, a network device includes one or more 
applications, a network layer coupled to interface with one or more other network devices, a 
communications layer to provide a communications protocol to manage data content exchange 

10 between the network device and the one or more other network devices, and an extension layer to 
provide document type definition extensions to the communications layer, wherein the document 
type definition extensions define a hierarchical data content structure for the data content and 
metadata corresponding to the hierarchical data content structure. The hierarchical data content 
structure can comprise a plurality of channels. Each channel within the plurality of channels can 

1 5 include one or more content sub-channels, wherein each channel provides data content of a 

related subject-matter and each content sub-channel within a given channel segments the data 
content within the given channel according to more specific subject-matter than the subject- 
matter of the given channel. The metadata can define attributes associated with each channel and 
content sub-channel within the hierarchical data content structure. A first data content is 

20 associated with a first channel and a first content sub-channel within the first channel. The first 
data content can be associated with the first channel and the first content sub-channel according 
to a subject-matter of the first data content, the specific subject-matter of the first channel and the 
more specific subject-matter of the first content sub-channel. The communications layer can 
comprise an Information and Content Exchange protocol. The Information and Content 

25 Exchange protocol includes document type definitions and the document type definition 

extensions provide extensions to the document type definitions of the Information and Content 
Exchange protocol. The document type definition extensions can be extensible markup language 
(XML)-based. 

In yet another aspect of the present invention, a method provides data content between a 
30 first network device and one or more other network devices. The method includes providing a 
communications protocol to manage data content exchange between the first network device and 
the one or more other network devices, providing document type definition extensions to the 
communications protocol, wherein the document type definition extensions define a hierarchical 
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data content structure for the data content and metadata corresponding to the hierarchical data 
content structure, and transmitting data content between the first network device an the one or 
more other network device according to the communication protocol and the document type 
definition extensions to the communications protocol. The method can include configuring the 
hierarchical data content structure into a plurality of channels. The method can include 
configuring each channel within the plurality of channels into one or more content sub-channels, 
wherein each channel provides data content of a related subject-matter and each content sub- 
channel within a given channel segments the data content within the given channel according to 
more specific subject-matter than the subject-matter of the given channel. The metadata can 
define attributes associated with each channel and content sub-channel within the hierarchical 
data content structure. The method can include associating a first data content with a first 
channel and a first content sub-channel within the first channel. The first data content is 
associated with the first channel and the first content sub-channel according to a subject-matter 
of the first data content, the specific subject-matter of the first channel and the more specific 
subject-matter of the first content sub-channel. The communications protocol can comprise an 
Information and Content Exchange protocol. The Information and Content Exchange protocol 
includes document type definitions and the document type definition extensions provide 
extensions to the document type definitions of the Information and Content Exchange protocol. 
The document type definition extensions are extensible markup language (XML)-based. 

In yet another aspect of the present invention, a network includes one or more network 
devices, and a first network device coupled to the one or more other network device. The first 
network device includes one or more applications, a network layer coupled to interface with the 
one or more other network devices, a communications layer to provide a communications 
protocol to manage data content exchange between the first network device and the one or more 
other network devices, and an extension layer to provide document type definition extensions to 
the communications layer, wherein the document type definition extensions define a hierarchical 
data content structure for the data content and metadata corresponding to the hierarchical data 
content structure. The hierarchical data content structure can comprise a plurality of channels. 
Each channel within the plurality of channels can include one or more content sub-channels, 
wherein each channel provides data content of a related subject-matter and each content sub- 
channel within a given channel segments the data content within the given channel according to 
more specific subject-matter than the subject-matter of the given channel The metadata can 
define attributes associated with each channel and content sub-channel within the hierarchical 
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data content structure. A first data content is associated with a first channel and a first content 
sub-channel within the first channel The first data content can be associated with the first 
channel and the first content sub-channel according to a subject-matter of the first data content, 
the specific subject-matter of the first channel and the more specific subject-matter of the first 
5 content sub-channel. The communications layer can comprise an Information and Content 

Exchange protocol. The Information and Content Exchange protocol includes document type 
definitions and the document type definition extensions provide extensions to the document type 
definitions of the Information and Content Exchange protocol The document type definition 
extensions can be extensible markup language (XML)-based. 

10 In still yet another aspect of the present invention, a network device includes one or more 

applications, a network layer coupled to interface with one or more other network devices, an 
Information and Content Exchange protocol including document type definitions to manage data 
content exchange between the network device and the one or more other network devices, and 
extensions to the document type definitions extensions, wherein the document type definition 

1 5 extensions define a hierarchical data content structure for the data content and metadata 

corresponding to the hierarchical data content structure. The hierarchical data content structure 
can comprise a plurality of channels. Each channel within the plurality of channels can include 
one or more content sub-channels, wherein each channel provides data content of a related 
subject-matter and each content sub-channel within a given channel segments the data content 

20 within the given channel according to more specific subject-matter than the subject-matter of the 
given channel The metadata can define attributes associated with each channel and content sub- 
channel within the hierarchical data content structure. A first data content is associated with a 
first channel and a first content sub-channel within the first channel. The first data content can 
be associated with the first channel and the first content sub-channel according to a subject- 

25 matter of the first data content, the specific subject-matter of the first channel and the more 

specific subject-matter of the first content sub-channel The document type definition extensions 
can be extensible markup language (XML)-based. 

BRIEF DESCRIPTION OF THE DRAWINGS : 
30 Figure 1 illustrates an exemplary network of devices. 

Figure 2 illustrates a block diagram of an exemplary hardware system resident in each 
network device implementing the extension layer of the present invention. 

Figure 3 illustrates a protocol according to the present invention. 
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Figure 4 illustrates a preferred protocol according to the present invention. 
Figure 5 illustrates a preferred hierarchical data content structure according to the present 
invention. 

5 DETAILED DESCRIPTION OF THE EMBODIMENTS : 

Embodiments of the present invention include extensions to a communications protocol 
to manage the exchange of data content and related metadata according to a hierarchical data 
content structure. Preferably, the communications protocol is the ICE protocol, and the 
extensions include ICE DTD extensions. 

10 Data content is preferably offered according to a subscription service provided by a first 

network device. The first network device is preferably a content server. The data content is 
organized, and thereby distributed, according to a hierarchical data content structure defined by 
the ICE DTD extensions. The hierarchical data content structure provides a means for 
organizing the data content, preferably by subject-matter. The hierarchical data content structure 

1 5 preferably includes a plurality of channels, and each individual data content item is associated 

with at least one of the channels. The individual data content item is associated with a particular 
channel according to the subject matter of the individual data content item and the subject-matter 
of the channel. Each channel is preferably segmented into one or more content sub-channels. 
Each content sub-channel preferably defines a more specific subject-matter than the subject- 

20 matter of its associated channel. Each individual data item associated with the channel is also 
associated with one or more of the content sub-channels within the channel. In this maimer, a 
content sub-channel with a specific subject-matter is configured and an individual data content 
item corresponding to the specific subject-matter is associated with the content sub-channel. 
Additionally, metadata is defined and associated with each channel, content sub-channel, and 

25 individual data content item. The metadata includes attributes of each channel, content sub- 
channel, and individual data content item. 

The content server and a subscribing network device, a subscriber, include the 
communication protocol and the extensions to the communications protocol that define the 
hierarchical data content structure and any related metadata. Preferably, the subscriber has 

30 established a subscription with the content server. When the subscribing network device requests 
a particular data content item from the content server, the requested data content item is 
distributed to the subscribing network device according to the subscription. The subscription 
preferably defines which channels, or content sub-channels, that the subscribing network device 
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is enabled to receive data content from. In this manner, data content categorized by subject- 
matter can be selectively offered and distributed to subscribers. The term "content" as used 
herein preferably refers to data of any data type, including but not limited to audio, video, 
graphics, text, and any combination thereof 
5 Figure 1 illustrates an exemplary network of devices including a content server 10, a 

personal computer (PC) 20, a set-top box (STB) 30, a wireless device 40, a personal digital 
assistant (PDA) 50, and a television (TV) 60. The content server 10, the PC 20, the STB 30, and 
the wireless device 40 are coupled to each other via a communications network 80. The 
communications network 80 can be of any conventional type, or a combination thereof. 

10 Preferably, the communications network 80 is the Internet. The PDA 50 is coupled to the PC 20 
via any conventional networking means. The TV 60 is coupled to the STB 30 via any 
conventional networking means. The wireless device 40 is preferably coupled to the 
communication network 70 via a wireless connection, although any conventional networking 
means can be used. It should be clear to those skilled in the art that more or less network devices 

1 5 can be included in the exemplary network of devices illustrated in Figure 1 . 

The content server 10 preferably offers data content associated with a data content 
distribution service that provides data content to subscribers. The content server 10 provides 
data content to any network device subscribing to the data content distribution service. In the 
preferred embodiment of the present invention, each network device subscribing to the data 

20 content distribution service includes the communications layer and the extension layer of the 
present invention. The content server 10 also includes the communications layer and the 
extensions layer. Preferably, all of the network devices illustrated in Figure 1, including the PC 
20, the STB 30, the wireless device 40, the PDA 50, and the TV 60, include the communications 
layer and the extensions layer according to the present invention. 

25 The data content provided by the data content distribution service is organized and 

offered according to an hierarchical data content structure. The hierarchical data content 
structure includes a plurality of channels where each channel provides data content of a related 
subject-matter. Each channel is preferably segmented into one or more content sub-channels 
where each sub-channel further segments the data content into more specific subject-matter. 

30 Preferably, the communication layer is an Information Content and Exchange (ICE) protocol 
which includes ICE document type definitions (DTDs). ICE manages data content exchange 
between a subscriber and a syndicator. The extension layer preferably includes extensions to the 
ICE DTDs. The syndicator is preferably the content server 10. The subscriber preferably uses 
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ICE and the ICE DTD extensions to obtain information and content from the syndicator. The 
syndicator preferably uses ICE and the ICE DTD extensions to send information and the data 
content according to the hierarchical data content structure. The information sent by the 
syndicator and obtained by the subscriber according to ICE and the ICE DTD extensions includes 
5 communication messages and metadata. The metadata includes information related to the 

channels and content sub-channels defined by the hierarchical data content structure, and the data 
content organized according to the hierarchical data content structure. 

A block diagram of an exemplary hardware system resident in each network device 
implementing the extension layer of the present invention is illustrated in Figure 2. In the 

10 hardware system illustrated in Figure 2, a printed circuit board 80 is coupled to a user interface 
90. The printed circuit board 80 includes a central processing unit (CPU) 82 coupled to system 
memory 84 and to an I/O bus interface 86 by a system bus 88. The user interface 90 is also 
coupled to the system bus 88. The user interface 90 is network device specific, but can include a 
keyboard, display or other I/O devices for communicating with a user of the network device. It 

1 5 should be apparent to those skilled in the art that there may be some devices implementing the 
interface layer of the present invention which do not include the user interface 90, such as a hard 
disk drive or similar device. 

Each network device intending to implement the extension layer of the present invention 
will preferably include a hardware system such as the system illustrated in Figure 2. Each 

20 network device intending to implement the extension layer will preferably include the 

communication layer to which the extension layer is an extension. As applied to the network of 
devices illustrated in Figure 1, the content server 10, the PC 20, the STB 30, the wireless device 
40, the PDA 50, and the TV 60, each preferably includes the hardware system of Figure 2. The 
CPU 82 within the network device is used to execute the appropriate program instructions. The 

25 communication layer and the extension layer of the present invention will then enable the data 
content distribution according to the hierarchical data content structure, including the 
corresponding metadata, between the content server 10 and any subscribing network device. 

A protocol according to the present invention is illustrated in Figure 3. An extension 
layer 1 10 is coupled to one or more applications 100 and a communications layer 120. The 

30 applications 100 preferably include one or more data content distribution applications which 

enable the exchange of data content between two network devices. Preferably, the data content 
exchange is performed according to a subscription service offered by the syndicator, for example 
the content server 10 in Figure 1, and subscribed to by the subscriber, for example the PC 20 in 
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Figure 1 . The communications layer 120 preferably provides a communications protocol to 
manage the exchange of data content between the content server 10 and the PC 20. The 
extension layer 110 preferably provides extensions to the communications layer 120 to define the 
hierarchical data content structure for the data content and the metadata corresponding to the 
5 hierarchical data content structure. The one or more data content distribution applications 100 
preferably provide data content according to the hierarchical data content structure. 

The communications layer 120 is also coupled to a network layer 130 for generating 
necessary communications with another network device involved in the data content exchange. 
The network layer 130 represents a supported protocol stack used in the data content exchange 

10 process. The applications 100, the extension layer 1 10, the communications layer 120, and the 
network layer 130 are preferably resident within each network device implementing the 
communication protocol extensions of the present invention. The communications layer 120 
communicates with the applications 100 via the extension layer 1 10 and the network layer 130 as 
necessary to provide communications to and from the applications 100. 

1 5 Figure 4 illustrates a preferred protocol according to the present invention. The preferred 

protocol includes one or more applications 200, an ICE DTD extensions 210, an ICE protocol 
220, and a network layer 230. The applications 200 preferably include one or more data content 
distribution applications which enable the exchange of data content between two network 
devices. The ICE protocol 220 preferably provides the communications protocol to manage the 

20 exchange of data content between two network device, for example between the content server 
10 and the PC 20. The ICE DTD extensions 210 preferably provide extensions to the DTDs 
within the ICE protocol 220 to define the hierarchical data content structure for the data content 
and the metadata corresponding to the hierarchical data content structure. The one or more data 
content distribution applications 200 preferably provide data content according to the hierarchical 

25 data content structure. The ICE protocol 220 is also coupled to the network layer 230 for 

generating necessary communications with another network device involved in the data content 
exchange. The network layer 230 represents a supported protocol stack used in the data content 
exchange process. 

Figure 5 illustrates a preferred hierarchical data content structure according to the present 
30 invention. As described above, the data content available via the data content distribution service 
is organized according to the hierarchical data content structure. The hierarchical data content 
structure is preferably configured as a plurality of channels, each channel including one or more 
content sub-channels. Individual data content items, for example a movie, are associated with at 
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least one content sub-channel, preferably according to related subject-matter. In Figure 5, the 
hierarchical data content structure includes Channel 1.0, Channel 2.0, and Channel 3.0. It should 
be clear to those skilled in the art that the hierarchical data content structure can include more or 
less channels than illustrated in Figure 5. Channel 1 .0 includes Content Sub-Channel 1.1, 
Content Sub-Channel 1.2, and Content Sub-Channel 1.3. Content Sub-Channel 1.1 includes 
individual data content items File 1.1.1 and File 1.1.2. Content Sub-channel 1.2 includes 
individual data content items File 1.2.1, File 1.2.2, and File 1.2.3. Content Sub-channel 1 .3 
includes individual data content item File 1.3.1. Channel 2.0 includes Content Sub-Channel 2.1 
and Content Sub-Channel 2.2. Content Sub-Channel 2.1 includes individual data content item 
File 2.1.1 . Content Sub-Channel 2.2 includes individual data content items File 2.2.1 and File 
2.2.2. It should be clear to those skilled in the art that the number of content sub-channels 
included within each channel, and the number of individual data content items included within 
each content sub-channel illustrated in Figure 5 is for illustrative purposes only and that the 
number of content sub-channels and individual data items can vary according to the specific 
application. It should also be clear that the hierarchical data content structure can include more 
levels, for example content sub-channels of a content sub-channel. 

Preferably, each channel includes data content related to a specific subject-matter, and 
each content sub-channel segments the channel according to more specific subject matter. For 
example, Channel 1 .0 may include subject matter related to motion pictures, and Content Sub- 
Channel 1.1 may include subject-matter related to movies, and Content Sub-Channel 1 .2 may 
include subject-matter related to televison shows. 

The extension layer of the present invention also provides metadata associated with each 
channel, each content sub-channel, and each individual data content item. The metadata 
associated with each channel preferably includes a title, a caption, an icon-url, an ice-element, 
and an item-group-id. The metadata associated with each content sub-channel preferably 
includes a title, a caption, a priority, an icon-url, an ice-element, and an item-group-id. Each 
individual data content item preferably includes an individual file. The metadata associated with 
each file preferably includes a url, a main, a size, an ice-element, and an item-id. It should be 
clear to those skilled in the art that other metadata can be included for each channel, content sub- 
channel, and individual data content item. 

When a user wants to receive content, the user requests content from the content server 
using a subscription ID. In return, the content server sends an ICE package to the user. In the 
preferred embodiment, the ICE package includes a URL that directs the user to the location of 
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the requested content. The ICE package includes the ICE DTD extensions of the present 
invention. 

Table 1 illustrates an exemplary ICE DTD extension in which a new element is added. 
Each new element is extended from the domain specific content, thereby expanding the content 
domain of the ICE protocol. The new element is preferably referred to as scp-channel, as shown 
below in Table 1. 



TABLE 1 



<!ENTITY % cmxontent "ice-item-group / ice-item / ice-item-ref / scp-channel" : 

<!ELEMENT scp-channel (scp-content) +)> 
<! ATTLIST scp-channel %attlist .item 

CDATA #IMPLIED 



title 
caption 
icon-url 
ice-element 
item-group-id 



CDATA 
CDATA 
CDATA 
CDATA 



#IMPLIED 
#IMPLIED 

#FTXED 'ice-item-group' 
#REQUIRED 



<!ELEMENT scp-content 
<! ATTLIST scp-content 

title 

caption 

priority 

icon-url 

ice-element 

item-group-id 



(scp-file-ref) +)> 

%attlist . item 

CDATA #IMPLIED 

CDATA #IMPLIED 

CDATA #IMPLIED 

CDATA #IMPLIED 

CDATA #FIXED 'ice-item-group' 

CDATA #REQUIRED 



<! ELEMENT scp-file-ref 
<!ATTLIST scp-file-ref 

url 

main 

size 

ice-element 
item-id 



EMPTY> 

%attlist item 

CDATA 

CDATA 

CDATA 

CDATA 

CDATA 



#REQUIRED 
#REQUIRED 
#REQUIRED 
#FIXED 'ice-item-ref 
#REQUIRED 



<!ENTITY % attlist . item 

activation CDATA #IMPLIED 

expiration CDATA #IMPLIED 

content-filename CDATA #IMPLIED 
content-transfer-encoding (base64/ x-native-xml) 

'x-native-xml' 
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content-type CDATA 

ip-status CDATA 

xml: lang CDATA 

license CDATA 

rights-holder CDATA 

show-credit CDATA 
subscription-element CDATA 



#IMPLIED 
#IMPLIED 
#IMPLIED 
IMPLIED 
#IMPLIED 
#IMPLIED 



application/octet-stream 



> 



Another exemplary ICE package written in XML is illustrated below in Table 2. In the 
preferred embodiment, the contents of the ICE package are URLs. 



<?xml version="1.0"?> 

<ice-payload ice.version="l . 1" timestamp="2003-06-12T14.1 5.33,8 1 3" 
payload-id="PL-011 "> 
<ice-header> 



<ice-sender role-'subscriber" sender-id="4dd2cc35-6dbd- 4856-891 1- 



a006182b2008" 

location="http://43.134 .85.136:8080/twice/subscriber/listener.jsp" 
name="Brads Gadgets, Inc."/> 
</ice-header> 

<ice-response response-id- 'RP-022"> 
<ice-code 

numeric="200" 
phrase="OK"£> 



old-state="ICE-ANY" 
package-id="PK-014" 
new-state="ICE-ANY" 
subscription-id="SB-08" 

<scp-channei 

ice-element='ice-item-group' 
item-group-id="channel id" 
subscription-element="unique # for this channel" 

title="Title" 
caption-'Description" 

icon-url="http://www.sonychannel.com/i 1 .jpg"> 



TABLE 2 



<ice-package 
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10 



<scp-content 

ice-element='ice-item-group' 
item-group-id="content id" 
subscription-element= "unique # for this content" 

Title="Title" 
caption-'Description" 
priority= "1"> 

icon-url="htttp://www.sonychannelxom/i2opg ,5 > 



<scp-file-ref 

url="http://wv^.sonychannelxom/test/index.html" 
ice-element= ' ice-item-ref 
content - 

1 5 filename="/test/index.html" 

content-type="text/html" 
subscription-element="unique# for this file" 
item-ref-id="file Id" 
size= "file size" 

20 main="true" 

<scp-file-ref 
url= "http://www.sonychannel.com/test/test.jpg" 
ice-element= 9 ice-item-ref 
25 content-filename="/test/test.jpg" 

content-type="image/test.jpg" 
subscription-element= "unique* for this file' 
item-ref-id="fileld" 
size = "file size" 

30 main="false"/> 

</scp-content> 
</scp-channel> 

<ice-item-remove subscription-element="unique" /> 
35 </ice-package> 
<ice-response> 
</ice-payload> 



40 In operation, a first network device includes data content for distribution to one or more 

other network devices. The data content is preferably offered according to a subscription service 
provided by the first network device. The data content is organized, and thereby distributed, 
according to a hierarchical data content structure. The hierarchical data content structure 
provides a means for organizing the data content, preferably by subject-matter. The hierarchical 

45 data content structure preferably includes a plurality of channels, and each individual data 
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content item offered by the first network device is associated with at least one of the channels. 
The individual data content item is associated with a particular channel according to the subject 
matter of the individual data content item and the subject-matter of the channel. Each channel is 
preferably segmented into one or more content sub-channels. Each content sub-channel 
preferably defines a more specific subject-matter than the subject-matter of its associated 
channel. Each individual data item associated with the channel is also associated with one or 
more of the content sub-channels within the channel. In this manner, a content sub-channel with 
a specific subject-matter is configured and an individual data content item corresponding to the 
specific subject-matter is associated with the content sub-channel. Additionally, metadata is 
defined and associated with each channel, content sub-channel, and individual data content item. 
The metadata includes attributes of each channel, content sub-channel, and individual data 
content item. 

The first network device includes a communication protocol to manage the data content 
exchange with one or more of the network devices. The first network device also includes an 
extensions layer that provides document type extensions to the communication protocol that 
define the hierarchical data content structure and any related metadata. The communication 
protocol is preferably the Information and Content Exchange (ICE) protocol which includes 
document type definitions (DTDs). The extensions layer preferably includes ICE DTD 
extensions. When a second network device requests a particular data content item from the first 
network device, the requested data content item is distributed to the second network device 
according to a subscription entered into by the second network device. The subscription is part 
of the subscription service provided by the first network device. The subscription preferably 
defines which channels, or content sub-channels, that the second network device is enabled to 
receive data content from. In this manner, data content is categorized by subject-matter and is 
selectively offered and distributed to subscribers. 

The present invention has been described in terms of specific embodiments incorporating 
details to facilitate the understanding of the principles of construction and operation of the 
invention. Such references, herein, to specific embodiments and details thereof are not intended 
to limit the scope of the claims appended hereto. It wili be apparent to those skilled in the art 
that modifications can be made in the embodiments chosen for illustration without departing 
from the spirit and scope of the invention. 
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